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1
DISTINGUISHING BETWEEN TOUCH
GESTURES AND HANDWRITING

BACKGROUND

In modern touch-screen devices, there are ways that a user
can use a pen-like object to highlight typeset. There are
specific typeset editing principles for input methods such as
hard keyboard, soft keyboard, mouse and finger. However,
current methods of using pen-like objects to edit typeset
either inherit the methods for mouse, such methods require
that the device be in a separate mode to perform the editing.

One way is moving a pen-like object and aligning with a
cursor caret. However, for a touch optimized device, such
approaches require the user to hold to enter highlighting
mode and then move pen to adjust the region. Another
approach utilizes a “lasso” gesture performed by the user to
highlight the desired text. A shortcoming of this approach,
however, it that the selected text is always block object
oriented, and not at a single-character or non-block level.
Furthermore, current touch-enabled devices have difficulty
distinguishing between touch gestures and handwriting.

SUMMARY

An approach is provided for receiving user inputs at a
touch-screen of a device, with each user input including a set
of input properties. Based on the input properties, identify-
ing an intended input type from a number of input types with
input types including a handwriting type and a gesture type.
Based on the received user inputs, generating system inputs
for the identified intended input type. Inputting the gener-
ated system inputs to the device.

The foregoing is a summary and thus contains, by neces-
sity, simplifications, generalizations, and omissions of
detail; consequently, those skilled in the art will appreciate
that the summary is illustrative only and is not intended to
be in any way limiting. Other aspects, inventive features,
and advantages will become apparent in the non-limiting
detailed description set forth below.

BRIEF DESCRIPTION OF THE DRAWINGS

This disclosure may be better understood by referencing
the accompanying drawings, wherein:

FIG. 1 is a block diagram of a data processing system in
which the methods described herein can be implemented;

FIG. 2 provides an extension of the information handling
system environment shown in FIG. 1 to illustrate that the
methods described herein can be performed on a wide
variety of information handling systems which operate in a
networked environment;

FIG. 3A is a top view diagram depicting finger-based and
pen-based inputs for handwriting and typing to both the
application layer and the transparent layer;

FIG. 3B is a side view diagram depicting finger-based and
pen-based inputs for handwriting and typing to both the
application layer and the transparent layer;

FIG. 4 is a flowchart showing steps taken by a setup
process;

FIG. 5 is a flowchart showing steps taken by a process that
identifies an intended input type for received touch-screen
inputs;

FIG. 6 is a flowchart showing steps taken by a process that
identifies an intended target layer for received touch-screen
inputs;
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FIG. 7 is a flowchart showing steps taken during a
contextual test of the touch-screen inputs in the identified
input type and directed to the identified target layer; and

FIG. 8 is a flowchart showing steps taken to handle user
responses to the touch-screen inputs being applied as an
identified input type to the identified target layer.

DETAILED DESCRIPTION

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting of the invention. As used herein, the singular forms
“a”, “an” and “the” are intended to include the plural forms
as well, unless the context clearly indicates otherwise. It will
be further understood that the terms “comprises” and/or
“comprising,” when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.

The corresponding structures, materials, acts, and equiva-
lents of all means or step plus function elements in the
claims below are intended to include any structure, material,
or act for performing the function in combination with other
claimed elements as specifically claimed. The detailed
description has been presented for purposes of illustration,
but is not intended to be exhaustive or limited to the
invention in the form disclosed. Many modifications and
variations will be apparent to those of ordinary skill in the
art without departing from the scope and spirit of the
invention. The embodiment was chosen and described in
order to best explain the principles of the invention and the
practical application, and to enable others of ordinary skill
in the art to understand the invention for various embodi-
ments with various modifications as are suited to the par-
ticular use contemplated.

As will be appreciated by one skilled in the art, aspects
may be embodied as a system, method or computer program
product. Accordingly, aspects may take the form of an
entirely hardware embodiment, an entirely software embodi-
ment (including firmware, resident software, micro-code,
etc.) or an embodiment combining software and hardware
aspects that may all generally be referred to herein as a
“circuit,” “module” or “system.” Furthermore, aspects of the
present disclosure may take the form of a computer program
product embodied in one or more computer readable medi-
um(s) having computer readable program code embodied
thereon.

Any combination of one or more computer readable
medium(s) may be utilized. The computer readable medium
may be a computer readable signal medium or a computer
readable storage medium. A computer readable storage
medium may be, for example, but not limited to, an elec-
tronic, magnetic, optical, electromagnetic, infrared, or semi-
conductor system, apparatus, or device, or any suitable
combination of the foregoing. More specific examples (a
non-exhaustive list) of the computer readable storage
medium would include the following: an electrical connec-
tion having one or more wires, a portable computer diskette,
a hard disk, a random access memory (RAM), a read-only
memory (ROM), an erasable programmable read-only
memory (EPROM or Flash memory), an optical fiber, a
portable compact disc read-only memory (CD-ROM), an
optical storage device, a magnetic storage device, or any
suitable combination of the foregoing. In the context of this
document, a computer readable storage medium may be any
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tangible medium that can contain, or store a program for use
by or in connection with an instruction execution system,
apparatus, or device.

A computer readable signal medium may include a propa-
gated data signal with computer readable program code
embodied therein, for example, in baseband or as part of a
carrier wave. Such a propagated signal may take any of a
variety of forms, including, but not limited to, electro-
magnetic, optical, or any suitable combination thereof. A
computer readable signal medium may be any computer
readable medium that is not a computer readable storage
medium and that can communicate, propagate, or transport
a program for use by or in connection with an instruction
execution system, apparatus, or device. As used herein, a
computer readable storage medium does not include a
computer readable signal medium.

Computer program code for carrying out operations for
aspects of the present disclosure may be written in any
combination of one or more programming languages,
including an object oriented programming language such as
Java, Smalltalk, C++ or the like and conventional procedural
programming languages, such as the “C” programming
language or similar programming languages. The program
code may execute entirely on the user’s computer, partly on
the user’s computer, as a stand-alone software package,
partly on the user’s computer and partly on a remote
computer or entirely on the remote computer or server. In the
latter scenario, the remote computer may be connected to the
user’s computer through any type of network, including a
local area network (LAN) or a wide area network (WAN), or
the connection may be made to an external computer (for
example, through the Internet using an Internet Service
Provider).

Aspects of the present disclosure are described below
with reference to flowchart illustrations and/or block dia-
grams of methods, apparatus (systems) and computer pro-
gram products. It will be understood that each block of the
flowchart illustrations and/or block diagrams, and combina-
tions of blocks in the flowchart illustrations and/or block
diagrams, can be implemented by computer program
instructions. These computer program instructions may be
provided to a processor of a general purpose computer,
special purpose computer, or other programmable data pro-
cessing apparatus to produce a machine, such that the
instructions, which execute via the processor of the com-
puter or other programmable data processing apparatus,
create means for implementing the functions/acts specified
in the flowchart and/or block diagram block or blocks.

These computer program instructions may also be stored
in a computer readable medium that can direct a computer,
other programmable data processing apparatus, or other
devices to function in a particular manner, such that the
instructions stored in the computer readable medium pro-
duce an article of manufacture including instructions which
implement the function/act specified in the flowchart and/or
block diagram block or blocks.

The computer program instructions may also be loaded
onto a computer, other programmable data processing appa-
ratus, or other devices to cause a series of operational steps
to be performed on the computer, other programmable
apparatus or other devices to produce a computer imple-
mented process such that the instructions which execute on
the computer or other programmable apparatus provide
processes for implementing the functions/acts specified in
the flowchart and/or block diagram block or blocks.

The following detailed description will generally follow
the summary, as set forth above, further explaining and
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expanding the definitions of the various aspects and embodi-
ments as necessary. To this end, this detailed description first
sets forth a computing environment in FIG. 1 that is suitable
to implement the software and/or hardware techniques asso-
ciated with the disclosure. A networked environment is
illustrated in FIG. 2 as an extension of the basic computing
environment, to emphasize that modern computing tech-
niques can be performed across multiple discrete devices.

FIG. 1 illustrates information handling system 100, which
is a simplified example of a computer system capable of
performing the computing operations described herein.
Information handling system 100 includes one or more
processors 110 coupled to processor interface bus 112.
Processor interface bus 112 connects processors 110 to
Northbridge 115, which is also known as the Memory
Controller Hub (MCH). Northbridge 115 connects to system
memory 120 and provides a means for processor(s) 110 to
access the system memory. Graphics controller 125 also
connects to Northbridge 115. In one embodiment, PCI
Express bus 118 connects Northbridge 115 to graphics
controller 125. Graphics controller 125 connects to display
device 130, such as a computer monitor.

Northbridge 115 and Southbridge 135 connect to each
other using bus 119. In one embodiment, the bus is a Direct
Media Interface (DMI) bus that transfers data at high speeds
in each direction between Northbridge 115 and Southbridge
135. In another embodiment, a Peripheral Component Inter-
connect (PCI) bus connects the Northbridge and the South-
bridge. Southbridge 135, also known as the /O Controller
Hub (ICH) is a chip that generally implements capabilities
that operate at slower speeds than the capabilities provided
by the Northbridge. Southbridge 135 typically provides
various busses used to connect various components. These
busses include, for example, PCI and PCI Express busses, an
ISA bus, a System Management Bus (SMBus or SMB),
and/or a Low Pin Count (LPC) bus. The LPC bus often
connects low-bandwidth devices, such as boot ROM 196
and “legacy” 1/O devices (using a “super 1/0” chip). The
“legacy” I/O devices (198) can include, for example, serial
and parallel ports, keyboard, mouse, and/or a floppy disk
controller. The LPC bus also connects Southbridge 135 to
Trusted Platform Module (TPM) 195. Other components
often included in Southbridge 135 include a Direct Memory
Access (DMA) controller, a Programmable Interrupt Con-
troller (PIC), and a storage device controller, which connects
Southbridge 135 to nonvolatile storage device 185, such as
a hard disk drive, using bus 184.

ExpressCard 155 is a slot that connects hot-pluggable
devices to the information handling system. ExpressCard
155 supports both PCI Express and USB connectivity as it
connects to Southbridge 135 using both the Universal Serial
Bus (USB) the PCI Express bus. Southbridge 135 includes
USB Controller 140 that provides USB connectivity to
devices that connect to the USB. These devices include
webcam (camera) 150, infrared (IR) receiver 148, keyboard
and trackpad 144, and Bluetooth device 146, which provides
for wireless personal area networks (PANs). USB Controller
140 also provides USB connectivity to other miscellaneous
USB connected devices 142, such as a mouse, removable
nonvolatile storage device 145, modems, network cards,
ISDN connectors, fax, printers, USB hubs, and many other
types of USB connected devices. While removable nonvola-
tile storage device 145 is shown as a USB-connected device,
removable nonvolatile storage device 145 could be con-
nected using a different interface, such as a Firewire inter-
face, etcetera.
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Wireless Local Area Network (LAN) device 175 connects
to Southbridge 135 via the PCI or PCI Express bus 172.
LAN device 175 typically implements one of the IEEE
802.11 standards of over-the-air modulation techniques that
all use the same protocol to wireless communicate between
information handling system 100 and another computer
system or device. Optical storage device 190 connects to
Southbridge 135 using Serial ATA (SATA) bus 188. Serial
ATA adapters and devices communicate over a high-speed
serial link. The Serial ATA bus also connects Southbridge
135 to other forms of storage devices, such as hard disk
drives. Audio circuitry 160, such as a sound card, connects
to Southbridge 135 via bus 158. Audio circuitry 160 also
provides functionality such as audio line-in and optical
digital audio in port 162, optical digital output and head-
phone jack 164, internal speakers 166, and internal micro-
phone 168. Ethernet controller 170 connects to Southbridge
135 using a bus, such as the PCI or PCI Express bus.
Ethernet controller 170 connects information handling sys-
tem 100 to a computer network, such as a Local Area
Network (LAN), the Internet, and other public and private
computer networks.

While FIG. 1 shows one information handling system, an
information handling system may take many forms. For
example, an information handling system may take the form
of a desktop, server, portable, laptop, notebook, or other
form factor computer or data processing system. In addition,
an information handling system may take other form factors
such as a personal digital assistant (PDA), a gaming device,
ATM machine, a portable telephone device, a communica-
tion device or other devices that include a processor and
memory.

The Trusted Platform Module (TPM 195) shown in FIG.
1 and described herein to provide security functions is but
one example of a hardware security module (HSM). There-
fore, the TPM described and claimed herein includes any
type of HSM including, but not limited to, hardware security
devices that conform to the Trusted Computing Groups
(TCG) standard, and entitled “Trusted Platform Module
(TPM) Specification Version 1.2.” The TPM is a hardware
security subsystem that may be incorporated into any num-
ber of information handling systems, such as those outlined
in FIG. 2.

FIG. 2 provides an extension of the information handling
system environment shown in FIG. 1 to illustrate that the
methods described herein can be performed on a wide
variety of information handling systems that operate in a
networked environment. Types of information handling sys-
tems range from small handheld devices, such as handheld
computer/mobile telephone 210 to large mainframe systems,
such as mainframe computer 270. Examples of handheld
computer 210 include personal digital assistants (PDAs),
personal entertainment devices, such as MP3 players, por-
table televisions, and compact disc players. Other examples
of information handling systems include pen, or tablet,
computer 220, laptop, or notebook, computer 230, worksta-
tion 240, personal computer system 250, and server 260.
Other types of information handling systems that are not
individually shown in FIG. 2 are represented by information
handling system 280. As shown, the various information
handling systems can be networked together using computer
network 200. Types of computer network that can be used to
interconnect the various information handling systems
include Local Area Networks (LLANs), Wireless Local Area
Networks (WLANSs), the Internet, the Public Switched Tele-
phone Network (PSTN), other wireless networks, and any
other network topology that can be used to interconnect the
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information handling systems. Many of the information
handling systems include nonvolatile data stores, such as
hard drives and/or nonvolatile memory. Some of the infor-
mation handling systems shown in FIG. 2 depicts separate
nonvolatile data stores (server 260 utilizes nonvolatile data
store 265, mainframe computer 270 utilizes nonvolatile data
store 275, and information handling system 280 utilizes
nonvolatile data store 285). The nonvolatile data store can be
a component that is external to the various information
handling systems or can be internal to one of the information
handling systems. In addition, removable nonvolatile stor-
age device 145 can be shared among two or more informa-
tion handling systems using various techniques, such as
connecting the removable nonvolatile storage device 145 to
a USB port or other connector of the information handling
systems.

FIGS. 3-8 show an approach that both identifies a user’s
intended interaction layer (the transparent layer or the appli-
cation layer) as well as the user’s intended input type (a
gesture or handwriting). The transparent layer enables users
to write on top of any applications or windows and send the
recognized text to the appropriate text input fields or docu-
ment areas. However, while users are writing, they also want
the ability to control the app below such as scrolling,
clicking button, etc. Weighting properties of the user input
determines the intended interaction layer as well as the
intended input type.

For the intended interaction layer, the approach filters
motion events directly based upon the event source type. For
example, if pen-type events can be distinguished from
finger, mouse or others, let all the events other than pen be
processed by application below. The non-pen events may
directly reach the target application, or consumed by trans-
parent layer first and re injected afterwards. If pen hover
events are not used by transparent layer, it should be also
filtered. Pen events are monitor continuously. For single pen
stroke, if the start point or majorities of the points coordi-
nates are beyond certain decision point or threshold, this
stroke can be totally or partially treated as interaction with
application below rather than handwriting input. The deci-
sion point or threshold could be 2D Euclid distance from text
input region boundary to the point coordinates. The history
events will be stored for later possible injection. The hand-
writing input event will be erased and thus will not be
injected to application. For multiple continuous pen strokes,
the relationship between earlier and later strokes may help to
decide and correct the decision made already. For example,
for several strokes created with very little time difference, if
the later strokes are treated as handwriting, the earlier ones
will gain a higher possibility to be handwriting as well even
it was treated as app interaction. Further, the approach
analyzes touch gestures which are common for app interac-
tions such as single tap, long press and etc.

Transparent IME (transparent layer) is a model that user
can use ink strokes such as circle, strikethrough and so on to
act on the typeset in text input areas. Besides handwriting
shapes, other direct touch gesture such as single tap can be
used as command as well. For example, user may wish to
write an “0” instead of a circle gesture, a instead of a
strike through gesture or a “.” instead of a single tap gesture.

Handwriting and gesture inputs have different meanings
based on context. Context could be the content below the
user input. For example, if there are typeset below, this user
input is more likely to be a gesture, or if there is a button
below, it is more likes to be a gesture. For single tap input,
if the tap point geometry is within certain distance threshold
from the cursor position, it is more likes to be a period input.

IT3RLS
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If the user input shape size is small, it is less possible to be
a gesture, and more likely to be handwriting. If there is little
time between user inputs, it is more likely a continuous
handwriting input, thus less possible to be a gesture type
input. By comparing the recognition results and confident
score between before applying the inputs, the user inputs can
be identified as either a gesture or handwriting. The com-
parison could also happen after applying the recognition and
send the text results to the input field, if the new input makes
overall content more logical, it is more likely to be a
handwriting input. For gestures, the gesture probability
weight is adjusted based on the prior user inputs. By
continuously monitoring the user inputs, the latest user
inputs may gain different probability weight to treat as
gesture or handwriting. If the user input direction is opposite
from the normal handwriting, it is more likely to be a
gesture, such as right to left strikethrough gesture.

FIG. 3A is a top view diagram depicting finger-based and
pen-based inputs for handwriting and typing to both the
application layer and the transparent layer. Touch screen
device has a touch screen surface onto which a user can
input handwriting and gestures using a variety of input
device 350, including finger 370 and pen-type implement
360.

Transparent layer 310 is shown as a virtual “cover” over
the touch-screen surface. The user can interact with the
transparent layer 310 using the touch screen input devices
350 using a variety of gestures and, in some cases, hand-
writing, inputs. Below transparent layer 310 is an applica-
tion where one or more applications 320 might reside.
Unlike transparent layer 310, applications 320 are visible to
the user on the surface of touch screen device 300. Input
fields 325 may be present in displayed app 320 depending on
the type of app that is displayed. In addition, cursor 330 that
indicates where inputted text will be placed on the screen
may be a visible component on the surface of touch screen
device 300. In the example shown, the cursor is presently in
one of the input fields of the displayed app. Soft keypad 340
may appear based upon the apps displayed in the application
layer or if textual input is requested by the transparent layer.
When visible, user input directed at the keys of the soft
keypad area will cause entry of the corresponding character
similar to the effect of pressing a character on a physical
keyboard.

FIG. 3B is a side view diagram depicting finger-based and
pen-based inputs for handwriting and typing to both the
application layer and the transparent layer. This view shows
that transparent layer 380 virtually resides on top of appli-
cation layer 390. Using the processes and steps shown in
FIGS. 4-8, the system distinguishes between user inputs
directed to transparent layer 380 and those inputs directed to
application layer 390. Further, the system distinguishes
between user inputs that are gesture type inputs and user
inputs that are handwriting type inputs. Gesture type inputs
allow the user to control touch screen device 300 based on
a user input, or touch, provided by the user to the device
using an input device 350. Types of gestures include ges-
tures to “pan” to scroll the virtual window appearing on the
touch screen surface and view another part of the virtual
screen, “zoom” to make an item on the touch screen device
appear larger or smaller, “rotate” to move an item, such as
a picture or map, in a circular direction, and view menus and
other device interaction items.

The system identifies the intended interaction layer (trans-
parent layer or application layer) based on properties of the
user inputs received at the system as well as the type of input
(handwriting or gesture) intended by the user based on the
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properties of the user inputs. User inputs identified as being
intended to the transparent layer are directed to the trans-
parent layer, while inputs identified as being intended to the
application layer are directed to the application layer or,
more specifically, an application appearing in the application
layer. Inputs identified as gestures are treated as such in the
intended interaction layer. For example, a “pan” gesture
directed to the transparent layer would pan the virtual
window appearing on touch screen device 300, such as to
make other applications that are currently “off screen” be
“on screen” and visible to the user. The same “pan” gesture
directed to the application layer would pan the application in
the application layer, such as scrolling a list of items that
appears in the application. Likewise, user inputs identified as
handwriting are treated as such. If directed to a textual input
field, the handwriting is converted to its corresponding text
(e.g., a handwritten “a” is converted to a textual “a”, etc.)
and inputted to the system as textual data. In this manner, the
user can direct handwritten user input to an entry fields in an
application and the system will not only identify that the
input is intended for the application layer, but also recognize
that the handwriting is intended as input to the fields, convert
the handwriting to text, and input the text in the entry fields.

FIG. 4 is a flowchart showing steps taken by a setup
process. FIG. 4 commences at 400 and shows the steps taken
by a process that identifies both the intended input type and
the intended target layer based on user inputs received at a
touch screen device. At step 405, the process checks for user
configuration data that may have been established by the
user and stored in configuration data store 410. The process
determines as to whether configuration setting have been
established by the user (decision 415). If user configuration
settings are available, then decision 415 branches to the
‘yes’ branch, whereupon, at step 420, the process reads the
user configuration settings established by the user. On the
other hand, if the user has not established configuration
settings, then decision 415 branches to the ‘no’ branch,
whereupon, at step 425, the process uses default settings
rather than user defined configuration settings.

At step 430, the process stores the user inputs received at
touch screen device 300 in memory area 435. At step 440,
the process initializes weights for the intended interaction
layer and the intended input type. The intended interaction
layer is either the transparent layer or the application layer
and the intended input type is either a handwriting type of
input or a gesture type of input. As user inputs are processed
by predefined processes 450 and 460, the weights are
adjusted based on properties associated with the received
user inputs. The option with the higher weight is selected as
the user’s intended option. For example, if, after performing
predefined process 450, the gesture type input has a higher
weight than the handwriting type input, then the gesture type
input is identified as the user’s intended input type. Like-
wise, if, after performing predefined process 460, the appli-
cation layer has a higher weight than the transparent layer,
then the application layer is identified as the user’s intended
interaction layer.

At predefined process 450, the process performs the
Identify Intended Input Type routine (see FIG. 5 and corre-
sponding text for processing details). The intended input
type identified by predefined process 450 is stored in
memory area 455. The intended input type is identified as
either being a gesture input type or a handwriting input type.

At predefined process 460, the process performs the
Identify Intended Interaction Layer routine (see FIG. 6 and
corresponding text for processing details). The intended
interaction layer identified by predefined process 460 is
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stored in memory area 465. The intended interaction layer is
identified as either being the transparent layer or the appli-
cation layer.

At predefined process 470, the process performs the
Contextual Test of Intended Target Layer and Input Type
routine (see FIG. 7 and corresponding text for processing
details). The contextual test applies the user input to the
identified interaction layer as the intended input type (hand-
writing or gestures). The results of the contextual test appear
on touch screen device where they are visible to the user. At
predefined process 475, the process performs the User
Response to Applied Intentions routine (see FIG. 8 and
corresponding text for processing details). When the user
views the results of the contextual step performed in pre-
defined process 470, the user can indicate whether the
intended interaction layer was incorrect, the intended input
type was incorrect, or both were incorrect. This response is
received from the user at predefined process 475. For
example, the device could be configured so that if the user
shakes the device from side to side within a predetermined
time interval after the contextual test is performed, the user
response indicates that the intended interaction layer is
incorrect, shaking up and down within the interval indicates
that the intended input type is incorrect, and shaking the
device diagonally indicate that both the intended interaction
layer and the intended input type are incorrect.

The process determines as to whether the identifications
regarding both the intended interaction layer and the
intended input type were correct (decision 480). If one or
more identifications were incorrect, then decision 480
branches to the ‘no’ branch, whereupon, at step 485, the
process changes the identified interaction layer and/or the
identified input type based on the user response (e.g.,
shaking device up/down, left/right, diagonally, etc. within
predetermined time interval). For example, if predefined
process 450 incorrectly identified the intended input type as
being a gesture, then the intended input type would be
changed to a handwriting input type at step 485. Likewise,
if predefined process 460 incorrectly identified the intended
interaction layer as being the transparent layer, then the
intended interaction layer would be changed to the applica-
tion layer at step 485.

Processing then loops back to predefined process 470 to
re-perform the contextual test of the updated intended input
type and/or intended interaction layer. This looping contin-
ues until the identifications of the user’s intentions are
correct. When both identifications of both the intended input
type and the intended interaction layer are correct, then
decision 480 branches to the ‘yes’ branch, whereupon, at
step 490, the process stores the user inputs along with the
resulting identified intended interaction layer and the iden-
tified intended input type in history data store 495. The
history data is compared to user inputs to find similarities in
user inputs so that previously validated identifications of
intended input types and intended interaction layers can be
used in subsequent uses of the device.

FIG. 5 is a flowchart showing steps taken by a process that
identifies an intended input type for received touch-screen
inputs. At step 500, the process identifies the Intended Input
Type based on user inputs at the touch screen device. At step
505, the process compares the received user input to history
data of previous user inputs that have been processed and the
intended input type associated with such previous user
inputs. The process determines as to whether similar set of
inputs were found in the history data (decision 510). If
similar set of inputs were found in the history data, then
decision 510 branches to the ‘yes’ branch whereupon, at step
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515, the process weights the input type (handwriting or
gesture) in favor of the previous input type found in the input
history that was associated with the similar set of user
inputs. On the other hand, if a similar set of inputs was not
found in the history data, then decision 510 branches to the
‘no’ branch bypassing step 515.

The process determines as to whether multiple user inputs
were received in a relatively short amount of time (decision
520). If multiple inputs were received in a relatively short
amount of time, then decision 520 branches to the ‘yes’
branch whereupon, at step 525, the weighting of the hand-
writing input type is increased. On the other hand, if multiple
inputs were not received in a short amount of time, then
decision 520 branches to the ‘no’ branch whereupon, at step
525, the weighting of the gesture input type is increased.

At step 535, the process selects the first user input that was
received from the user of the touch screen device. The
process determines as to whether the selected user input has
coordinate properties that place the selected user input
proximate, or close to, the current coordinates of the cursor
displayed on the screen (decision 540). If the selected user
input is proximate to the current cursor position, then
decision 540 branches to the ‘yes’ branch, whereupon at step
545, the weighting of the handwriting input type is
increased. On the other hand, the selected user input is not
proximate to the current cursor position, then decision 540
branches to the ‘no’ branch, whereupon at step 550 the
weighting of the gesture input type is increased.

The process determines as to whether a soft keypad
appeared on the screen at the same time that the user input
was received (decision 555). If a soft keypad appeared on
the screen at the same time that the user input was received,
then decision 555 branches to the ‘yes’ branch whereupon,
at step 560, the weighting of the gesture input type is
increased. On the other hand, if a soft keypad did not appear
on the screen at the same time that the user input was
received, then decision 555 branches to the ‘no’ branch
whereupon, at step 565, the weighting of the handwriting
input type is increased.

The process determines as to whether the size of the user
input is relatively small in comparison to the size of the
touch enabled screen (decision 570). If the size of the user
input is relatively small, then decision 570 branches to the
‘yes’ branch for further processing. On the other hand, if the
size of the user input is not relatively small, then decision
570 branches to the ‘no’ branch whereupon, at step 590 the
weighting of the gesture input type is increased. Following
the ‘yes’ branch from decision 570, the process next deter-
mines as to whether the user input is a tap on the screen
(decision 575). If the user input is a tap on the screen, then
decision 575 branches to the ‘yes’ branch whereupon, at step
580, the weighting of the gesture input type is increased. On
the other hand, if the user input is not a tap on the screen,
then decision 575 branches to the ‘no’ branch whereupon, at
step 585 the weighting of the handwriting input type is
increased.

The process determines as to whether more user inputs
that were received from the user at the touch screen device
(decision 595). If there are more user inputs, then decision
595 branches to the ‘yes’ branch which loops back to step
535 to select and process the next user input. This looping
continues until there are no more user inputs to process, at
which point decision 595 branches to the ‘no’ branch and
processing returns to the calling routine (see FIG. 4) at 599.
The routine returns the intended input type based upon
which of the input types (handwriting or gesture) received
the most weight during execution of the routine.
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FIG. 6 is a flowchart showing steps taken by a process that
identifies an intended interaction layer for received touch-
screen inputs. At step 600, the process identifies the Intended
Interaction Layer based on user inputs received at the touch
screen device. At step 605, the process compares the
received user input to history data of previous user inputs
that have been processed and the intended interaction layer
associated with such previous user inputs. The process
determines as to whether similar set of inputs were found in
the history data (decision 610). If similar set of inputs were
found in the history data, then decision 610 branches to the
‘yes’ branch whereupon, at step 615, the process weights the
intended interaction layer (transparent layer or application
layer) in favor of previous intended interaction layer found
in the input history that was associated with the similar set
of user inputs. On the other hand, if a similar set of inputs
was not found in the history data, then decision 610 branches
to the ‘no’ branch bypassing step 615.

The process determines as to whether multiple user inputs
were received in a relatively short amount of time (decision
620). If multiple inputs were received in a relatively short
amount of time, then decision 620 branches to the ‘yes’
branch whereupon, at step 625, the weighting of the appli-
cation layer is increased. On the other hand, if multiple
inputs were not received in a short amount of time, then
decision 620 branches to the ‘no’ branch whereupon, at step
625, the weighting of the transparent layer is increased.

At step 635, the process selects the first user input from
the set of user inputs received at the touch screen device. At
decision 640, a determination is made by the process as to
whether the surface area of the input has a shape and size
consistent with a pen-like implement (e.g., stylus, pen, etc.)
which is smaller than the surface area of an input that was
made with a finger or other non-pen like implement. If the
surface area of the selected input is from a pen-like imple-
ment, then decision 640 branches to the ‘yes’ branch where-
upon, at step 645, the weighting of the transparent layer is
increased. On the other hand, if the surface area of the
selected input is not from a pen-like implement, then deci-
sion 640 branches to the ‘no’ branch whereupon, at step 650,
the weighting of the application layer is increased.

The process determines as to whether the selected input
has coordinates that are within underlying application text
input region (decision 655). If the coordinates are proximate,
or within, an underlying application area, then decision 655
branches to the ‘yes’ branch whereupon, at step 660 the
weighting of the application layer is increased. On the other
hand, if the coordinates are not proximate, or within, an
underlying application area, then decision 655 branches to
the ‘no’ branch whereupon, at step 665, the weighting of the
transparent layer is increased.

The process determines as to whether the selected input
was previously identified as common application gesture by
the routine shown in FIG. 5 (decision 670). If the selected
input was previously identified as common application ges-
ture, then decision 670 branches to the ‘yes’ branch where-
upon, at step 675, the weighting of the application layer is
increased. On the other hand, the selected input was not
previously identified as common application gesture, then
decision 670 branches to the ‘no’ branch whereupon, at step
680, the weighting of the transparent layer is increased.

The process determines as to whether more user inputs
that were received from the user at the touch screen device
(decision 690). If there are more user inputs, then decision
690 branches to the ‘yes’ branch which loops back to step
635 to select and process the next user input. This looping
continues until there are no more user inputs to process, at
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which point decision 690 branches to the ‘no’ branch and
processing returns to the calling routine (see FIG. 4) at 695.
The routine returns the intended interaction layer based upon
which of the interaction layers (transparent layer or appli-
cation layer) received the most weight during execution of
the routine.

FIG. 7 is a flowchart showing steps taken during a
contextual test of the touch-screen inputs in the identified
input type and directed to the identified target layer. FIG. 7
commences at 700 and shows the steps taken by a process
that performs a contextual test. At step 704, the process
retrieves a response from memory area 708 pertaining to any
previous attempt of input type and interaction layer (if
available). The process determines as to whether a user
response is available (decision 712). If a user response is not
available, then decision 712 branches to the ‘no’ branch to
perform steps 716 through 764. At step 716, the process
saves original system and application contexts. At step 724,
the process selects the input type (handwriting or gesture)
that received the greater weight during the processing shown
in FIG. 5. At step 728, the process selects interaction layer
(transparent layer or application layer) that received the
greater weight during the processing shown in FIG. 6. The
process determines as to whether the input type is the
“gestures” input type (decision 732). If the input type is the
“gestures” input type, then decision 732 branches to the
‘yes’ branch whereupon, at step 736, the process applies the
inputs as gestures to selected interaction layer (either the
transparent or the applications layer) . . . . On the other hand,
the input type is not “gestures” (but instead is “handwrit-
ing”), then decision 732 branches to the ‘no’ branch, where-
upon, at step 740, the process applies the inputs as hand-
writing to the selected interaction layer (either transparent or
application layer).

At step 744, the process tests the inputs in the background
without the results of the inputs being visible on the screen.
The process determines as to whether inputs to selected
interaction layer are logical based on the context (decision
748). If the inputs to the selected interaction layer are logical
based on the context, then decision 748 branches to the ‘yes’
branch. On the other hand, if the inputs to the selected
interaction layer are not logical based on the context, then
decision 748 branches to the ‘no’ branch. At step 752, the
process erases the test inputs from the background. At step
756, the process changes the input type and/or the interac-
tion layer as needed and re-tests the inputs in the background
by looping back to step 744. At step 760, the process applies
the tested inputs to the foreground (transparent or applica-
tion layer). Processing then returns to the calling routine (see
FIG. 4) at 764.

Returning to decision 712, if a user response is available,
then decision 712 branches to the ‘yes’ branch to perform
steps 768 though 799. At step 768, the process applies the
original system and application contexts to the device. The
process determines as to whether the user response was to
undo and cancel the changes made to the device (decision
772). For example, the device could be configured so that if
the user flips the device around during the predetermined
time interval, the response is deemed to be to undo and
cancel the changes. If the user response was to undo and
cancel the changes made to the device, then decision 772
branches to the ‘yes’ branch and processing ends at 776.

On the other hand, if the user response was not to undo
and cancel the changes made to the device, then decision
772 branches to the ‘no’ branch for further processing. The
process determines as to whether response indicates an
incorrect intended input type (decision 780). For example,



US 9,423,908 B2

13

the device can be configured so that shaking the device up
and down within the time interval indicates that the intended
input type is incorrect. If the response received from the user
indicates an incorrect intended input type, then decision 780
branches to the ‘yes’ branch whereupon, at step 784, the
process selects the other input type (the one with the lesser
weight). On the other hand, if the response received from the
user does not indicate an incorrect intended input type, then
decision 780 branches to the ‘no’ branch bypassing step 784.
The process determines as to whether user response indi-
cates that the identified intended interaction layer is incor-
rect (decision 788). For example, the device could be
configured so that if the user shakes the device from side to
side within a predetermined time interval after the contex-
tual test is performed, the user response indicates that the
intended interaction layer is incorrect. If the user response
indicates that the identified intended interaction layer is
incorrect, then decision 788 branches to the ‘yes’ branch
whereupon, at step 792, the intended interaction layer with
the lesser weight is selected (the other interaction layer). On
the other hand, if the user response does not indicate that the
identified intended interaction layer is incorrect, then deci-
sion 788 branches to the ‘no’ branch bypassing step 792. At
step 796, the process applies the user inputs as the selected
input type to the selected interaction layer as indicated by
user. Processing thereafter ends at 799.

FIG. 8 is a flowchart showing steps taken to handle user
responses to the touch-screen inputs being applied as an
identified input type to the identified target layer. At step
805, the process presents the user with a display that shows
the results after the identified input type (gestures or hand-
writing) have been applied to the identified interaction layer
(transparent or application). The process determines as to
whether the identified intended input type and the identified
intended interaction layer are both incorrect (decision 810).
If the identified intended input type and the identified
intended interaction layer are both incorrect, then decision
810 branches to the ‘yes’ branch to perform steps 815
through 835.

The process determines as to whether cancel the operation
or retry the inputs using a different input type and interaction
layer (decision 815). If the user wishes to cancel the opera-
tion, then decision 815 branches to the ‘yes’ branch where-
upon, at step 820, the user performs the cancel response
(e.g., flip device over, etc.) and FIG. 8 processing thereafter
returns to the calling routine (see FIG. 4) at 825 indicating
that the user wishes to cancel the operation.

On the other hand, if the user wishes to retry the inputs
using the other input type and the other interaction layer,
then decision 815 branches to the ‘no’ branch whereupon, at
step 830, the user performs the retry response (e.g., shake
device diagonally to indicate both the input type and inter-
action layer are incorrect, etc.) and FIG. 8 processing
thereafter returns to the calling routine (see FIG. 4) at 835
with the response indicating that both the identified intended
input type and the identified intended interaction layer were
incorrect.

Returning to decision 810, if both the identified intended
input type and the identified intended interaction layer are
not incorrect, then decision 810 branches to the ‘no’ branch
to perform steps 840 through 870. The user determines as to
whether the identified intended input type was incorrect
(decision 840). If the identified intended input type was
incorrect, then decision 840 branches to the ‘yes’ branch
whereupon, at step 845, the user performs a response such
as shaking the device up/down to indicate that the identified
intended input type is incorrect and processing returns to the
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calling routine (see FIG. 4) at 850 with an indication that the
identified intended input type was incorrect.

On the other hand, if the identified intended input type is
correct, then decision 840 branches to the ‘no’ branch
bypassing step 845. The user determines as whether the
identified intended interaction layer is incorrect (decision
855). If the identified intended interaction layer is incorrect,
then decision 855 branches to the ‘yes’ branch whereupon,
at step 860, the user performs a response, such as shaking the
device from side to side to indicate that the identified
intended interaction layer is incorrect and processing returns
to the calling routine (see FIG. 4) at 865 with an indication
that the identified intended interaction layer was incorrect.

On the other hand, if the identified intended interaction
layer is correct, then decision 855 branches to the ‘no’
branch bypassing step 860 and processing returns to the
calling routine (see FIG. 4) at 870 indicating that both the
identification of the intended input type and the intended
interaction layer are both correct. In one embodiment, if no
response is received from the user within a predetermined
time interval (e.g., three seconds, etc.) then the identified
intended input type and the identified intended interaction
layer are deemed to both be correct.

While particular embodiments have been shown and
described, it will be obvious to those skilled in the art that,
based upon the teachings herein, that changes and modifi-
cations may be made without departing from this disclosure
and its broader aspects. Therefore, the appended claims are
to encompass within their scope all such changes and
modifications as are within the true spirit and scope of this
disclosure. Furthermore, it is to be understood that the
invention is solely defined by the appended claims. It will be
understood by those with skill in the art that if a specific
number of an introduced claim element is intended, such
intent will be explicitly recited in the claim, and in the
absence of such recitation no such limitation is present. For
non-limiting example, as an aid to understanding, the fol-
lowing appended claims contain usage of the introductory
phrases “at least one” and “one or more” to introduce claim
elements. However, the use of such phrases should not be
construed to imply that the introduction of a claim element
by the indefinite articles “a” or “an” limits any particular
claim containing such introduced claim element to others
containing only one such element, even when the same
claim includes the introductory phrases “one or more” or “at
least one” and indefinite articles such as “a” or “an”; the
same holds true for the use in the claims of definite articles.

What is claimed is:

1. A machine-implemented method comprising:

receiving one or more user inputs at a touch-screen of a

device, wherein each user input includes a set of one or
more input properties;

identifying, based on the input properties, an intended

input type from a plurality of input types that includes
a handwriting type and a gesture type, wherein the
intended input type is identified based on previous
intended input types associated with previously
received user inputs;

generating system inputs of the identified intended input

type based on the received user inputs; and

inputting the generated system inputs to the device.

2. The method of claim 1 wherein the previously received
user inputs include a plurality of sets of previously received
user inputs, the method further comprising:

comparing the received user inputs to the plurality of sets

of previously received user inputs, wherein each of the
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sets of previously received user inputs corresponds to a
previous intended input type;

selecting, based on the comparison, one of the sets of
previously received user inputs; and

weighting the intended input type towards the previous
intended input type associated with the selected set of
previously received user inputs, wherein the identifi-
cation of the intended input type is based upon the
weighting applied to the handwriting type and the
gesture type.

3. The method of claim 1 further comprising:

identifying an amount of time during which the one or
more user inputs were received at the touch screen,
wherein the one or more user inputs included a plurality
of user inputs; and

weighting the intended input type based on the amount of
time.

4. The method of claim 1 further comprising:

identifying one or more sets of coordinates on the touch-
screen, wherein each of the sets of coordinates corre-
sponds to one of the one or more user inputs;

retrieving a set of cursor coordinates on the touch-screen,
wherein the cursor coordinates correspond to a screen
area where a cursor is displayed;

comparing the sets of coordinates with the cursor coor-
dinates; and

weighting the intended input type towards the handwrit-
ing type in response to comparison revealing that the
sets of coordinates are proximate to the cursor coordi-
nates, wherein the identification of the intended input
type is based upon the weighting applied to the hand-
writing type and the gesture type.

5. The method of claim 1 further comprising:

identifying one or more sets of coordinates on the touch-
screen, wherein each of the sets of coordinates corre-
sponds to one of the one or more user inputs;

identifying a relative size of the inputs based on the sets
of coordinates; and

weighting the intended input type based on the identified
relative size of the inputs.

6. The method of claim 1 further comprising:

determining whether a soft keypad appeared on the touch-
screen at the same time that the user inputs were
received;

weighting the intended input type towards the gesture
type in response to determining that the soft keypad
appeared on the touch-screen at the same time that the
user inputs were received, wherein the identification of
the intended input type is based upon the weighting
applied to the handwriting type and the gesture type.

7. The method of claim 1 further comprising:

saving a state of the device prior to the inputting;

within a predetermined time interval after the inputting,
receiving a user response at the device indicating an
incorrect identification of the input type;

in response to receiving the user response within the
predetermined time interval:
retrieving the saved state of the device; and
reverting the device back to the saved state.

8. An information handling system comprising:

one or more processors;

atouch-screen accessible by at least one of the processors;

a memory coupled to at least one of the processors;

and

a set of instructions stored in the memory and executed by
at least one of the processors to:
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receive one or more user inputs at a touch-screen of a
device, wherein each user input includes a set of one
or more input properties;

identify, based on the input properties, an intended
input type from a plurality of input types that
includes a handwriting type and a gesture type,
wherein the intended input type is identified based on
previous intended input types associated with previ-
ously received user inputs;

generate system inputs of the identified intended input
type based on the received user inputs; and

input the generated system inputs to the processors.

9. The information handling system of claim 8 wherein

the previously received user inputs include a plurality of sets
of previously received user inputs, and where the set of
instructions further comprise instructions to:

compare the received user inputs to the plurality of sets of
previously received user inputs, wherein each of the
sets of previously received user inputs corresponds to a
previous intended input type;

select, based on the comparison, one of the sets of
previously received user inputs; and

weight the intended input type towards the previous
intended input type associated with the selected set of
previously received user inputs, wherein the identifi-
cation of the intended input type is based upon the
weight applied to the handwriting type and the gesture
type.

10. The information handling system of claim 8 where the

set of instructions further comprise instructions to:

identify an amount of time during which the one or more
user inputs were received at the touch screen, wherein
the one or more user inputs included a plurality of user
inputs; and

weight the intended input type based on the amount of
time.

11. The information handling system of claim 8 where the

set of instructions further comprise instructions to:

identify one or more sets of coordinates on the touch-
screen, wherein each of the sets of coordinates corre-
sponds to one of the one or more user inputs;

retrieve a set of cursor coordinates on the touch-screen,
wherein the cursor coordinates correspond to a screen
area where a cursor is displayed;

compare the sets of coordinates with the cursor coordi-
nates; and

weight the intended input type towards the handwriting
type in response to comparison revealing that the sets
of coordinates are proximate to the cursor coordinates,
wherein the identification of the intended input type is
based upon the weight applied to the handwriting type
and the gesture type.

12. The information handling system of claim 8 where the

set of instructions further comprise instructions to:

identify one or more sets of coordinates on the touch-
screen, wherein each of the sets of coordinates corre-
sponds to one of the one or more user inputs;

identify a relative size of the inputs based on the sets of
coordinates; and

weight the intended input type based on the identified
relative size of the inputs.

13. The information handling system of claim 8 where the

set of instructions further comprise instructions to:

determine whether a soft keypad appeared on the touch-
screen at the same time that the user inputs were
received;
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weight the intended input type towards the gesture type in
response to determining that the soft keypad appeared
on the touch-screen at the same time that the user inputs
were received, wherein the identification of the
intended input type is based upon the weight applied to
the handwriting type and the gesture type.

14. The information handling system of claim 8 where the

set of instructions further comprise instructions to:

save, to the memory, a state of the information handling
system prior to the input of the generated system
inputs;

within a predetermined time interval after the inputting,
receive a user response at the information handling
system indicating an incorrect identification of the
input type;

in response to reception of the user response within the
predetermined time interval:
retrieve, from the memory, the saved state of the

information handling system; and
revert the information handling system back to the
saved state.
15. A computer program product comprising:
a computer readable storage medium comprising a set of
computer instructions, the computer instructions effec-
tive to:
receive one or more user inputs at a touch-screen of a
device, wherein each user input includes a set of one
or more input properties;

identify, based on the input properties, an intended
input type from a plurality of input types that
includes a handwriting type and a gesture type,
wherein the intended input type is identified based on
previous intended input types associated with previ-
ously received user inputs;

generate system inputs of the identified intended input
type based on the received user inputs; and

input the generated system inputs to one or more
processors.

16. The computer program product of claim 15 wherein
the previously received user inputs include a plurality of sets
of previously received user inputs, and wherein the set of
instructions further comprise instructions to:

compare the received user inputs to the plurality of sets of
previously received user inputs, wherein each of the
sets of previously received user inputs corresponds to a
previous intended input type;

select, based on the comparison, one of the sets of
previously received user inputs; and

weight the intended input type towards the previous
intended input type associated with the selected set of
previously received user inputs, wherein the identifi-
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cation of the intended input type is based upon the
weight applied to the handwriting type and the gesture
type.
17. The computer program product of claim 15 where the
set of instructions further comprise instructions to:
identify an amount of time during which the one or more
user inputs were received at the touch screen, wherein
the one or more user inputs included a plurality of user
inputs; and
weight the intended input type based on the amount of
time.
18. The computer program product of claim 15 where the
set of instructions further comprise instructions to:
identify one or more sets of coordinates on the touch-
screen, wherein each of the sets of coordinates corre-
sponds to one of the one or more user inputs;
retrieve a set of cursor coordinates on the touch-screen,
wherein the cursor coordinates correspond to a screen
area where a cursor is displayed;
compare the sets of coordinates with the cursor coordi-
nates; and
weight the intended input type towards the handwriting
type in response to comparison revealing that the sets
of coordinates are proximate to the cursor coordinates,
wherein the identification of the intended input type is
based upon the weight applied to the handwriting type
and the gesture type.
19. The computer program product of claim 15 where the
set of instructions further comprise instructions to:
identify one or more sets of coordinates on the touch-
screen, wherein each of the sets of coordinates corre-
sponds to one of the one or more user inputs;

identify a relative size of the inputs based on the sets of
coordinates; and

weight the intended input type based on the identified
relative size of the inputs.

20. The computer program product of claim 15 where the

set of instructions further comprise instructions to:

determine whether a soft keypad appeared on the touch-
screen at the same time that the user inputs were
received;

weight the intended input type towards the gesture type in
response to determining that the soft keypad appeared
on the touch-screen at the same time that the user inputs
were received, wherein the identification of the
intended input type is based upon the weight applied to
the handwriting type and the gesture type.
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